Cryopreserved versus freshly isolated lymphocytes in human biomonitoring: endogenous and induced DNA damage, antioxidant status and repair capability.
Lymphocytes are routinely used in human biomonitoring to assess the potential toxic and cytoprotective effects of diet on both DNA damage and repair and, by implication, health. Logistically, samples may require to be cryopreserved and stored. How this affects cells used in human biomonitoring is often not considered. In this study we have evaluated the influence of cryopreservation on endogenous and induced DNA strand breakage, altered bases (oxidized purines, oxidized pyrimidines and misincorporated uracil), antioxidant capacity and DNA repair capability in human peripheral blood lymphocytes. Neither isolation nor freezing increased DNA strand breakage above endogenous levels found in freshly isolated human lymphocytes. Oxidized bases (both pyrimidines and purines) and misincorporated uracil, were similar for fresh and frozen lymphocytes. Fresh and frozen lymphocytes responded almost identically to hydrogen peroxide. Quercetin-mediated cytoprotection against hydrogen peroxide-induced strand breakage was maintained in cryopreserved lymphocytes after short-term (24 h) and longer term (2 months) storage compared with freshly isolated and treated cells. Hydrogen peroxide-induced DNA strand breakage was repaired in fresh lymphocytes. Cryopreserved lymphocytes were unable to repair oxidant-induced DNA strand breaks. Frozen human lymphocytes can therefore be successfully used for most aspects of DNA damage biomonitoring, but not for repair.